An effective and simple expansion system for megakaryocyte progenitor cells using a combination of heparin with thrombopoietin and interleukin-11.
Transfusion of ex vivo expanded megakaryocyte (MK) progenitor cells has been suggested to shorten the time of platelet recovery in the thrombocytopenia induced by radiotherapy or chemotherapy. Here, we report an effective and simple expansion system of MK progenitor cells from cord blood (CB) CD34(+) cells using a combination of thrombopoietin (TPO), interleukin (IL)-11, and heparin. When the CB CD34(+) cells were cultured in a liquid expansion system in the presence of TPO + recombination human (rh)IL-11 + heparin for 7 days, the number of CB CD34(+)/CD41a(+) cells was significantly increased compared to control groups (p < 0.05). When the suspension cells collected from 7-day liquid culture were replated in semisolid cultures, increased large MK colonies were observed in the culture with combination of TPO + IL-11 + heparin compared to those of control groups. In vivo, transfusion of CD34(+) cells expanded with TPO + IL-11 + heparin into irradiated nonobese diabetic/severe combined immunodeficient mice significantly accelerated platelet recovery. These data indicate that heparin as effective cofactor for TPO and IL-11 promotes expansion of MK progenitor cells from CB CD34(+) cells. This expansion system is simple and effective and could be used for the treatment of thrombocytopenia after radiotherapy or chemotherapy.